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(54) MASS FLOWMETER 
(57)Abstract: 

PURPOSE: To improve the reliability by detecting the 
differential pressure between a hermetic casing part 
accommodating a sensor tube and a reference hermetic 
casing part both of which are formed to be hermetic. 
CONSTITUTION: A hermetic casing 30 is divided into a 
hermetic casing part 30a where a sensor tube is 
accommodated, and a reference hermetic casing part 
30b. A fluid supplied through a piping 2a at the 
upperstream side flows in the sensor tube within the 
casing 30a in a main body 1 of this mass flowmeter to a 
piping 2b at the downstream side via the main body 1 . 
When the fluid is vibrating, the vibration of the sensor 
tube is detected by pickups 10, 1 1, and the time 
difference of the vibrations is converted to a voltage at 
20 to be output as a flow rate signal from a terminal 23 through a V-F converter 21 and a flow 
rate operating circuit 22. If the fluid leaks from the sensor tube, a pressure P within the casing 
30a is raised. And, when the pressure P becomes larger than a pressure Pref of the casing 
part 30b, an output voltage V of a differential pressure-voltage converter 33 is raised. When 
the voltage V>a reference voltage Vref, a signal is output from a comparator circuit 34, 
thereby opening electromagnetic valves 3, 4. 




LEGAL STATUS 

http://wwl9.ipdl.jpo.go.jp/PAl/result/detail/main/wAAAMlaaMSDA40409^ 7/14/2004 



Searching PAJ 



Page 2 of 2 



[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwl9jpdljpo.gojp/PAl/result/detaiVmain/wAAAMlaaMSDA404099920Pl.htm 7/14/2004 



®B*S4Sft/T(JP) ©ft Ifr & ffl 

®&mftffr£:m(A) ¥4- 99920 

©IntCI; 5 mmtm Frfl&ffi#^ ®&ffl ¥& 4 ^(1992) 3^31 B 

G 01 F 1/84 7187-2F 

©ft m ¥2-218308 

@& m ¥2(1990) 8 ^208 

®« « t s b R ^iiiiftiiii^mjii^EEi^iTg 6#3^ b+nfce 

®& ® A h*=Jt*5££ti: »^il|ftJI|i^mJII^ES±MlTi 6#3^ 

®ft i a #a± m &m friz 



w m & 

Kftffiftft*<*©*-x£jt&-*>-** -y. 

*IRSt.*t>tf-a-7lRgaS^r-^«|it»[ 
IC © fi£ L T /a .6 fit fSL t -T Z k # 

60, ±EJttt®»fr6asaa.n.fc«*Kj;-»T 



ft ft£ ft St o 

* » Wtt K ft» ft »t K « <5 . «P 1= 3 'J ** 'J CD j) 

£#JfflbTi£ft£lt »r ^fi^ft^cMtio 

^ * CD tf!j . 

#5fc£0> #MBB54-5257p*Kfc<R©to < . t5 
ffifr f * U ^ 1* <D -tr > -9- ^ ^ -r y .ft |- ^ # £ fsfc. U . 

£ . 8S ft «- M A< * £ £ fc -5 « 

£ A: , «S ft St flU K M U T df 2 ©.tt-ffi £ » * fc £ , 
* > ; * * a - 7 ti fg.n g ^ J: ? K J5 m < tt. o 



- 1 - 



— 141— 



in #> -5 o 

L^t> ±§2©^r - X\Z J: * ® It ffl & © A: & . 

c © a£>, 4$Kffif*#S^©$£ci*&ifffl& 
ft o T „ M fi % ffi St I* . J: g£ © H j® K ^ + # IC 



#§B¥ 4-99920(2) 

■*f-*-:/frto«5*i«Stf. * - X K K * ft ic % n 
tfS UT U * 9 o 

c © c i: <* . fife <* *< fc ft K WL * © £ K # K R 
© £ 6 o 

SRffi**?fc-f*fctf>©^l2 
82 L , & {* ic £ r * U * U © :b C <fc o T & * 

±£*>*^a-:7Jfcg^®*-X$fl©E;ft 
E££Jfc«&U. ttffilftS J: 0 ©SEE*<BiS*«E 



f?ft^S3t*^<fcO±^^©E < tlc^ttT*0, 
ftffl 

^^y-^fiB<t2S^^®y-xgCi:©E^Jr^E 
*l®li*3B!fl©ffil8Sft»©-*i(ll«l*^-ro 

^2 0ii^i@^©Kftj^fflit^^-ro 

& * K & f J T h S o 



5, Bii-trytff 1 ^ - ^ x $> *) , m ffi m -t (i u 
^ -7 5 , 6©^«ix^risi©fgffi()^^a5-r*o 

£ All ft * * * * «»C3«j*y«)Ad<fti;, c 

* V if ^ a - 7 5 . 6©IS»*<lf^7^ 
! 0 . IMCJ:0«ffi$n^c:©ffiB»©itraa^, 
D$0flS-^ESlftl5JK2 0 tc J: 0 BECK a $ ft. 



- 5 - 



-142- 



®M¥ 4-99920(3) 



IE ic li V - F g & 0 HJ 2 \ ± Q ® iz & & 2 

n, &moikftm$-®ft 2 2 * & -c , as * 2 3 J: 

3 0lift£ffii£©y-*r$>>K -t>1ff-a- 

^6iJ3 0a^-fe>^f-^-75. 6 £ UK & L T 
tt^£*£&#^-*gB3 0 b fci:i«$nTl^ t 

-t>^^a-7*iR^^S&^r-XgiJ3 0 a £: & 
a»*-*SB3 0b*li««LT:fc»K illbt 
l^l>&;&©g£ffcJi!t UTl> * p 

*>*^a-:/iR&&a?*--xgIJ3 0ali > -t? 

> * * i - 7 5 . 6*<^&i:tenT*S3S-rsc£ 

£> 60 

gfaS?y-*g|J3 0 a i[B)b^E&#©&£J&Jj£ 
^3-:7iKg&®*-XgP3 0 a'<b&*fcm&iK& 



3 9 ttSfBflKDt/lf-T ** 0 

if, t>tf 6 £ flt {* © fli ft 

£ b T t> tl t> t CD ® ft \z o t> T 18 *JJ * £ o 
ifc f* © *fc IS I* . Iff £ © «fc 9 c . -t?>iff-^-y 

5, 6 <Dmtib<Dl%m&lZ&-llyTftffl2 n*„ 

BE^IP tPref irlifHJ — <) , HE-SLEg 
$£3 3©Jii;£>ftEVIin&3T&'K V<Vref 
it © 0 % 3 4 I* ft ^ £ ffl ^3 U H o 
fcK, -tr>U-^ a -:75. 6l*)IIi&fi(Dife4*£ 

* > - 7 5 . 6(*J^AS©^{*^^n5 

<b. *>^^-yiRg&?&y--xai3 0art© 
ig J£ ri< ± # L . 

3 0 al*?©E;fjPa<±&-f*o 

c © t £ x * - * gp 3 0 b^irt>^s 

©^tta<^tt3>w ^spa* 

*-*gII3 0brt©ig5£±#|::#o*t, * © E 2) 
Pref U^ti, 



y - X Stf 3 0 b fc<©lfflK3IE*<a-l;*J:$fctt£' 
*CMUPS*-X&3 0a. 3 0bfc©IB!*a!iflU 
«Br-r *«iE#*»i*. c ©i^E#£#2S(::ic; I; 
T&fl#LTP«y-XgB3 0a. 3 0bl^cOE^* 
fnlEirUr^^lgE^^m-rict^iCLTfectt^o 

3 3li2IE-iEEg&fg-C£>>)> 2£ £ & # * - 
Xgil3 0 bW©g$E^Pref £ -t? > * * - 7 
iRS&S?y-XfiJ3 0 al^cDE^PtOHElCCc; 

S3 3 J: 0 ©fflrt V £«ttEtt£» 3 5 TS& 
£*nfc»*«EVref t*Jt«U, V>Vref 
t * £ , ft ^ £ Hi r * p ' 

CCT. S^^EVref ti , * > If f- ^ - ^ 5 . 

3 6iiii^t'fc^ * a - ?wm%.® 

* - X & 3 0 a®SI»i:«tt*nfcKu>'W 
^3 7i:»m*4. / w :/ 3 7 © jfc « n li . # 
fcftfcflfrKfcfrn*:*:/* 3 8 A< SSf it T fc 3 . 

- 8 - 

0. ME-ftES£&S3 3©ffia*LEVI*afl:-ti: 
TB&$© * * "C* *) . V<Vref T & 0 , JtKE 
%3 4 tiltf ^tBA t/as 

& a it m * k -e > * * zl - 7 5 . 6 (i ta 

^^A<-b>-9-^ A -yi|X^^ffi^-^gP3 0 aft 
ic A: g: t> & & > *CD#&®y-Xgfl3 0 a 1*9 © & 
ffi />< & 0 , Sl^y-Xgll30art©E^P^«i* 
cJiffti. &>£&$*-xSP3 0 bli-b>1f 
^a-yi{X^^^y-X^3 0 a i: li li tic £ n T 
fc *K «nfc«E«:«»V«ffi^-Xffl3 0 brtIC 

P ref li g it L l^o 

cnK<fc<K P>Pref Pi # © & E li 

^ ^ ic i« ^ 3 o 

CO»Sili> ^E-)SES2lftS3 3©fcli^WEV 

KEV^j*^ tr±^LTS^3aE Vref £ ® K , 



- o - 



—143 



-10- 



>&M¥ 4-99920(4) 



V>Vref bUZ t, Jt«Eltt34*<flr#*aj* 

(D ^ i k t* . ^ ^ > 4 lcfflaaftfcflr^K 
*9 , *a m ft 3 , 4 1>< m ft $ n * . 

:ni:J:^ * > * * * - 7 « $ & ffi >y - x gp 
3 0 a©E*P#l*«K»<<CoTft**-XgB 
3 0 a#ttSr*#»li*«Cl»±£*U 

<fc ^ o 

£ , fcs fi fll <i > ft 5B # 3 , 4 frWftZtltz 
«£ T # it 3 ft S o 

@ ^2i:tis 5 -r > 4 2 as # <* n ft K 
j: o s mmft 3 6 *<Bfl# $ ft * o 

& y - X m 3 0 a l*j K * o fc 8fc ft tt * ' K U > /< 



* S0 3 0 a ft C & m L > i'vn 8i:/ift4n 

(3) 3* 3 K (i , -5 > 4 3 \z ffi # $ ft <t II 
J:D, rif-3 9#8^UTS?8*<$Btf£ft> A 

& 0! 0 0ft ft 

Ji$<Dfin<. ^f&^icttSKft^ilfffK^fti;^ 

io/cBf^T, ctLZ&misT&moftzmizz 

z t f>< & * , « o r , *-**<ifcS-r**tt*i« 
it ai * . fti»/iaa»-c*-»Tfec<D»atf-iw*3c 
£ tr ft o z 1 1>< aj * .* o 

££<rt;tgEA<&£L. SK^ir«k4E^i±^^ 
^Tfegfflitttt^. cftic«fc<K 5&!8&f*£ 
B5 ± L l# , ff«tt©|a|Jt£ia3C*A<tti**o 



4 . @ ® © f&f if* K£ 9! 

ffi^P. 2b-Tftfl!Ef, 3. 4-«l*. 5. 

6 * * - ?\ 7-©. 8, 9 - j&DiSSS. 

1 0 , 1 l-eyH^, 2 0 B^r ^ - ftE 
&&[s!HK 2' 1 - V - F*»@tt, 2 2 -aSfflffi 
^IK, 3 0-^ffi«Jitoy-^, 3 0a» -b> 

3 3 -HE-«Ege*«. 3 4-Jttt 
®»> 3 5 -SJSSWE-KSai, 3 '6 
3 7'- K 1/ >'<-< :/„ 38-^>^ 3 9-y 

If -o 



-13- 



— 144— 



m 1 w 




m 2 



30a 

-t£Xf.*-a.--r 




